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ABSTRACT 
THE MEANINGFUL USE OF LITERACY CREATED BY 
PROBLEM SOLVING CLASSROOM ENVIRONMENTS 
The intent of this study was to examine the meaningful 
use of literacy, classroom environment, and attitude toward 
problem solving of elementary teachers. A total of 64 
elementary, public school teachers volunteered to 
participate in this study. They were from three, large, 
suburban, north Texas school districts. Teachers in Group I 
(n=19) had participated in the Future Problem Solving 
Program for 1-2 years, those in Group II (n=21) for 3 or 
more years, and those in Group III (n=24) were not involved 
in a problem-solving program. The teachers were asked to 
complete three instruments and respond to one written 
question. These were the Use of Literacy Items, the 
Classroom Environment Scale (Moos & Trickett, 1974), and the 
Attitude Toward Problem Solving Scale. Three teachers were 
then randomly selected from each group for individual 
interviews. 
A multivariate analysis was executed to determine if an 
overall difference was present among the three groups for 
the total score on the three instruments. The overall 
mult i variate test was significant (Wilk's lambda= 0.61; E = 
4. 62; 12 = o. 0004). The Tukey A post hoc analysis was used 
vii 
to distinguish between which groups these differences were 
occurring. There were no significant differences between 
Group I and II on either the Use of Literacy Items or the 
Classroom Environment Scale. The scores of Groups I and II 
were significantly higher than the scores of Group III on 
both of these instruments, indicating more student-centered 
classroom environments. 
The written responses from Groups I and II were 
generally longer and contained many specific examples of 
student activities. Those from Group III were often left 
blank, indicated an answer could not be thought of or was 
inappropriate for their students. The teachers in Groups I 
and II had a much broader view of problem solving including 
mathematical, social, scientific, and reading. The teachers 
from Group III primarily saw problem solving as only social 
or mathematical. 
These findings indicate a difference in how literacy 
was being used in elementary classrooms. Exposure to and 
participation in a problem-solving program did result in 
different classroom environments and more student-centered 
use of literacy. 
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CHAPTER I 
INTRODUCTION 
Throughout the eighties the quality of education in the 
United States was a matter of concern not only to educators 
but to all segments of our population. Central to this 
concern has been the issue of literacy. For the first time 
all 50 of our nation's governors met with the President in 
1989 to discuss our educational system. The first of five 
goals created was concerned with literacy (Weinraub, 1989). 
Recommendations have been made for a more rigorous 
curriculum in communication, study, and problem-solving 
skills (National Commission on Excellence, 1983). The 
importance of a well-grounded theory of intellectual 
performance, sociocultural relevance for the students, and 
responsiveness to intellectual and motivational needs of 
students has been stressed (Sternberg, 1983). 
Whitehead (1967) expounded on similar ideas by 
emphasizing the equal importance of the three aspects of 
learning. He called these "romance" (p. 28}, the student's 
self-motivation and interest; "precision" (p. 28), the 
mastery of details; and "generalization" (p. 28), the 
creating of new solutions in learning situations. The 
omission of Whitehead's first (the romance) and third (the 
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generalization) stages of learning and the emphasis on only 
the second (the precision) stage may be contributing to our 
nations's dilemma. Would creating classroom environments 
which utilize literacy in a meaningful way to our students 
and encouraging them to create new solutions of their own 
reemphasize these first and third stages? Would this 
improve the quality of education? 
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Piaget said, "If the aim of intellectual training is to 
form the intelligence rather than to stock the memory, and 
to produce intellectual explorers rather than mere 
erudition, then traditional education is manifestly guilty 
of a grave deficiency" (Piaget, 1969/1970, p. 51). 
Feldhusen and Guthrie (1979) saw the goal of public 
education to be not only the transmission of information, 
skills, and concepts but also the development of higher 
level inquiry, processing skills, and problem-solving 
skills. The importance of a wide variety of learning 
situations that utilize literacy in meaningful and relevant 
ways to our students cannot be overemphasized. Clearly, 
what teachers do to provide these situations must be 
examined in order to truly improve the quality of education 
in America today. 
several teachers have tried to recapture these first 
and third stages with a problem-solving approach (Alonso, 
1988; s. Green, personal communication, January 15, 1990). 
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As students become involved in researching problem 
situations, they participate in vast amounts of outside 
reading and writing. These can be the meaningful and 
authentic activities necessary to truly teach literacy. 
Lundsteen (1986) strongly defends utilizing creative 
problem-solving processes to teach language arts. She 
contends that problem solving involves a balance of 
divergent and convergent thinking that is critical to 
studying literature. She says our schools today tend to 
encourage only one style of creativejcritical thinking--"one 
right way to do everything and the emphasis on the quiet 
classroom" (p. 7). She feels what is needed is a much more 
genuine use of literacy reflecting the student's interests, 
concerns, ownership and autonomy. 
The entire issue of the ownership of learning, 
classroom environment, and child- vs. teacher-centered 
education is fundamental to the Whole Language philosophy. 
Rich (1985) explains this philosophy as the embodiment of 
several fundamental beliefs; that the learner must be 
central to any real education, that children are 
intrinsically motivated to learn and make sense of the 
world, that learning requires opportunities for interaction, 
and that children are allowed to make choices in their 
learning. Thus, when learning becomes real again to the 
learner and truly multidimensional, power is returned to the 
children and teacher in the classroom--"power to become 
literate, to learn and to dream" (p. 72). 
Purpose of the study 
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The purpose of this study was to examine the use of 
literacy, classroom environment, and attitude toward problem 
solving of elementary teachers, some of whom were 
participating in a problem-solving program and some of whom 
who were not. Several groups of teachers were studied in 
order to best describe this situation. One group was newly 
trained in one such problem-solving program, the Future 
Problem Solving Program (FPSP) and participating in their 
first or second year; one group was participating in their 
third or more year with this program; and one group, t~e 
control, was not involved with a problem-solving program. 
It was hoped that this research would provide detailed 
information regarding the problem-solving behavior of 
elementary teachers. Previous (Dufner & Alexander, 1987; 
Tallent, 1985) and current (P. Hoelscher, personal 
communication, December 13, 1990) research has been and is 
being done on this particular program's effect on students; 
however, the use of literacy of teachers using a problem-
solving approach has not been examined. The whole area of 
problem solving may offer an avenue to more successfully 
encourage and support teachers in their meaningful use of 
literacy. 
Research Questions 
The following questions were addressed by this study: 
1. Is the use of literacy in the classroom more 
meaningful when teachers are involved in a problem-solving 
program? 
2. Do classroom environments differ in their 
organizational structure when teachers are involved in a 
problem-solving program? 
3. Do teachers describe their feelings toward the act 
of problem solving differently when they are involved in a 
problem-solving program? 
Hypotheses 
The central hypotheses tested in this study, stated in 
the null form, were: 
Hol: No significant differences will be found on the 
total scores of the Use of Literacy Items among the three 
groups of elementary teachers; one having participated in 
the FPSP one or two years, one having participated three or 
more years, and one having no participation in the program. 
Ho2: No significant differences will be found on the 
total scores of the Classroom Environment Scale among the 
three groups of elementary teachers; one having participated 
in the FPSP one or two years, one having participated three 
or more years, and one having no participation in the 
program. 
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Ho3: No significant differences will be found on the 
total scores of the Attitude Toward Problem Solving 
instrument among the three groups of elementary teachers; 
one having participated in the FPSP one or two years, one 
having participated three or more years, and one having no 
participation in the program. 
Rationale 
The question becomes, then, how can classroom 
environments that actively engage the students in authentic 
and meaningful literary activities be developed? What type 
I 
of teaching will encourage and allow repeated opportunities 
for such intellectual growth? Multiple treatments are cited 
in the literature such as operational questioning (Alfke, 
1974; Allison & Shrigley, 1986), wait time (Chewprecha, 
Gardner, & Sapianchai, 1980; swift & Gooding, 1983), 
scientific process skill development (Norman, 1989), hands-
on activities (Kyle, Bonnstetter, Sedotti, & Dvarska, 1989), 
inquiry questioning (Armstrong & Armstrong, 1987), direct 
instruction in problem solving (Frank, 1985), and conceptual 
mapping (Champagne, Klopfer, Desena, & Squires, 1981). Many 
of these studies also suggest teacher behavior in these 
areas can be modified or changed with support and 
instruction. Much of the research on teacher inservice 
indicates poor long-term changes unless the program provides 
the teacher with appropriate theory, demonstration, 
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practice, feedback, and classroom applications (Joyce & 
Showers, 1980). Teachers require time to assimilate new 
ideas and much support in the transition process. 
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The Future Problem Solving Program attempts to involve 
students in literacy through problem-solving situations that 
are important to them. The program's stated goals are: 
To provide opportunities for students to: 
develop creative thinking, 
increase awareness of and interest in the future, 
improve communication skills (both oral and written}, 
learn and utilize problem solving strategies, 
develop and improve research techniques, 
develop critical and analytical thinking skills, and 
develop teamwork skills. {Priem, Forte, & Funderburgh, 
1990, p. 1) 
Is something done differently in the use of literacy by FPSP 
teachers to reach these goals? Does exposure to these goals 
affect these teachers' classroom environment? More 
information on how a problem-solving program affects 
teachers' use of literacy are needed. 
Definitions 
Problem solving--The process of brainstorming possible 
problems within a given situation, identifying an underlying 
problem, brainstorming alternative solutions, choosing 
criteria for evaluating alternative solutions, evaluating 
alternative solutions, and describing the best solution in 
writing. This process follows research on the students' 
part to learn about the situation through extensive reading 
(Crabbe, 1989). 
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Future Problem Solving Program (FPSP) -A structure in 
which students can imaginatively explore possible futures by 
practicing creative-thinking skills, prob1em-solving 
strategies, and verbal/written competencies. Students study 
three situations each year through six problem-solving 
steps. They may compete with one another by submitting 
their written solution to be judged. State and 
international bowl competitions are offered to the winners 
of the third problem for further competition. Teachers are 
trained in a two-day workshop offered by experienced FPSP 
teachers (Crabbe, 1989). 
Meaningful use of Literacy--The practice of 
verbal/written competencies by students in situations that 
are important to them. These situations occur in student-
centered classrooms where teachers allow and foster choices 
made by the students (Altwerger, 1987; Manning, Manning, 
Long, & Wolfson, 1987). 
Limitations 
This study was limited by only examining teachers; 
their individual students were not examined. It examined 
various groups of teachers in the FPSP in a posttest only, 
control-group design rather than in a pre-post manner. Only 
teachers in one part of Texas were studied. The teachers 
who chose to participate in the FPSP may be different from 
the normal population of teachers. Possib1e differences in 
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scores may be a reflection of their individual 
characteristics and not entirely a result due to 
participation in the program. Two of the scales used, the 
Use of Literacy Items and the Attitude Toward Problem 
Solving Scale, were previously statistically validated. And 
finally, the data generated in the structured interviews 
were subject to all the threats to reliability and validity 
involved in asking people to report on their own behavior 
(Ericcson & Simon, 1980; Nisbett & Wilson, 1977). 
C~TER II 
REVIEW OF LITERATURE 
The hypotheses of this study express an attempt to 
examine the meaningful use of literacy by teachers using a 
problem-solving approach. The related literature will be 
divided into three sections in order to best describe the 
theory and research grounding such an examination. These 
sections are: (a) Authenticity of Learning, (b) Problem 
Solving, and (c) the Future Problem Solving Program. 
Included in the first section will be the research and 
theories of studies concerned with the authenticity of 
learning. This will begin with the psychologists' viewpoint 
and move into the area of reading via the Whole Language 
approach. The second section will consist of a review of 
the problem-solving literature, including its relation to 
the area of reading. In the third section a description of 
the Future Problem Solving Program will be covered. 
Specific information regarding this particular problem-
solving program will be given. The lack of research 
examining teachers involved in this program will be 
addressed. 
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Authenticity of Learning 
Much has been studied in the area of meaningful and 
authentic education for our students (Feldhusen & Guthrie, 
1979; Piaget, 1969/1970; Sternberg, 1983). Whitehead 
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(1967) recognized this need as early as 1929. His three 
stages of learning emphasize the equal importance of 
"romance" (p. 28) in which the student is initially excited 
about and intrigued with the topic of study and 
"generalization" (p. 28) in which the student moves beyond 
the facts and figures to create new solutions, with 
"precision" (p. 28) where the mastery of details occurs. 
Lipsey (1991} related these same three stages of learning to 
an artist' s apprenticeship. He says the "first requirement 
of true apprenticeship is a vivid, even overwhelming 
encounter with the grandeur and scope of traditional art" 
(p. 3). This stage begins "with a questioning--and also 
loving--encounter with the past" (p. 10). It involves 
"memory--long memory, reaching back through all periods of 
art, vulnerable not only to aesthetic values but to 
meanings" (p. 11). He describes the second dimension as 
that of "technical training" (p. 10). This is the "bedrock 
on which to raise . . . new visions or renew ancient visions 
still prevailing among us" (p. 11). And his third dimension 
is one he calls a "yoga" (p. 11) in which the individual 
talents of the artist create unique artwork. Throughout all 
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of these stages, he stresses the importance of a mentor who 
offers the apprentice a period of guided effort and 
reflection. Like Whitehead {1967), the equal importance of 
all three dimensions is stressed. Lipsey's concern in the 
field of art today is the absence of the second dimension 
I 
which he feels is dangerously detrimental to the future of 
the field. 
This emphasis and importance of the authenticity of 
education from the student's viewpoint is the thesis of the 
"whole language" philosophy. Manning and Manning {1989) 
reiterate the deplorable situation in reading education as 
teachers began to stress only the technical "skills" of 
reading in isolation. With the emphasis limited to the 
second stage of learning, students were soon able to "bubble 
in the right answer on a test measuring skills; they could 
complete stacks of dittos, but often could not read or tell 
about what they read; others could read, but chose not to 
because it was not a pleasurable activity for them" (p. 7). 
As Altwerger (1987) explains, "The key theoretical premise 
for Whole Language is that, the world over, babies acquire a 
language through actually using it, not through practicing 
its separate parts until some later date when the parts are 
assembled and the totality is finally used. The major 
assumption is that the model of acquisition through real use 
(not through practice exercises) is the best model for 
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thinking about and helping with the learning of reading and 
writing and learning in general" (p. 145). Manning, 
Manning, Long, and Wolfson {1987) argue this point further 
based on the Piagetian theory that 
Knowledge, even social knowledge (including 
reading and writing), is constructed by each 
individual, and the psycholinguistic view of 
literacy that learning takes place best when 
viewed as holistic and when instructional 
materials for children are authentic and 
purposeful. (p. 7) 
Their basic premise is that "reading and writing in school 
should be natural and enjoyable for the children" (p. 7). 
By allowing the learner to enjoy the first stage of 
learning, the need for further knowledge can be truly 
realized. Only then can the "precision" or "skills" stage 
be meaningful and lead effectively to the final, productive 
stage of true understanding. 
As we return the excitement of this first stage of 
learning to the students and offer more meaningful and 
authentic learning situations to them, their learning 
becomes increasing more self-directed. Torrance (1980) 
describes this situation in reading programs that encourage 
more creative ways of learning rather than the traditional 
"learn by authority" model. He says as early as 1960 
teachers were realizing this as a much more effective and 
economical method of teaching. He relates this to the 
research on brain hemisphere functions. 
The specialized functions of the left 
cerebral hemisphere seem to parallel the 
style of learning dictated by the learning-
by-authority methods of teaching. The 
processing of information is linear 
sequential, logical and verbal. Th~ 
specialized functions of the right cerebral 
hemisphere seem to parallel the style of 
learning and thinking emphasized in creative 
ways of teaching. The processing of 
information is non-linear, simultaneous 
. . - . , 
1ntu1t1ve, and largely non-verbal. {Torrance, 
1980, p. 300) 
Torrance stresses the need for both types of learning. By 
encouraging the increased use of library books and student 
activities such as experimentation, interviewing and 
14 
observation "reading becomes more fun for both teachers and 
students" (Torrance, 1980, p. 303). He also stresses that 
although "statements of problems and proposed solutions have 
developmental characteristics, children can do future 
thinking at an earlier age than they can think about the 
past" (Torrance, 1978, p. 80}. Torrance offers specific 
examples from students in kindergarten that support this 
notion. 
Problem Solving 
Much of the research on problem solving suggests this 
is an area that is naturally interesting and stimulating to 
students (Torrance, 1978). Providing meaningful, problem-
solving situations to them can be a vehicle for increased 
reading, writing, thinking, and learning. Dewey (1933} 
explains the connection between problem solving and thinking 
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as he defines thinking, itself. He states, "The nature of 
the problem fixes the end of thought, and the end controls 
the process of thinking" (p. 15) . In attaining that end he 
suggests the thinker utilizes past experiences, a fund of 
relevant knowledge and critical evaluation of possible 
solutions. 
Baron (1981) uses Dewey's basic components of 
reflective thinking to devise a theory of intelligent 
thinking. His five steps correspond closely to many 
theories of problem solving (Kilpatrick, 1985; Wickelgren, 
1974). These steps are problem recognition, enumeration of 
possibilities, reasoning, revision, and evaluation. The 
last three steps are crucial to both Dewey and Baron in that 
this is when the learner deliberately and intentionally 
evaluates possibilities. This is in contrast to simply a 
trial-and-error brainstorming technique. This important 
difference is also seen in the literature from computer 
programs designed to mimic human problem-solving abilities 
(Larkin, 1980). Baron is careful to call his steps "phases" 
rather than "stages" because of their highly flexible nature 
in timing. They are universal to all different types of 
problems and may extend from several seconds to several 
years. He suggests these phases can be used to teach good 
thinking as well as to judge it. That these phases are 
teachable is of utmost importance to his theory, which 
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assumes the learner will attain the ability to know whether 
or when they can be used; the learner will be able to 
transfer these skills to different situations. 
These same basic steps or phases are common to most 
research on problem-solving theories. These theories can be 
divided into four main areas: (a) information-processing 
models, (b) approaches stressing human abilities and 
factors, (c) creative problem-solving models, and (d) other 
aspects of problem-solving behavior. The information-
processing models operate primarily on the notion the 
thinker is executing orderly sequences of cognitive 
operation. Retrieval and storage of information; evaluation 
of that information; and rules, plans, and totes enable the 
thinker to solve the problem. These models utilize 
application of artificial intelligence programs to problem-
solving behavior (Feldhusen & Guthrie, 1979). Gagne (1977) 
and Newell and Simon (1972) each offer models to explain 
problem solving that fit in this category. 
Guilford's (1967) model of human problem solving infers 
only well-established human abilities. Memory is essential 
in all problem-solving theories and is so in Guilford's 
theory as well. His filter of information is evaluation and 
his model includes seven, independent factors. Houtz (1973) 
described problem solving similarly, but with different 
factors. These studies reveal how complex a process problem 
solving actually is and why one simple theory is not 
adequate. 
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The creative problem-solving models stem from 
Guilford's work. Osborn (1963) and Torrance and Myers 
(1970) describe linear steps the learner moves through in 
problem solving. Other aspects of problem-solving behavior 
are suggested by Feldhusen and Guthrie (~979). Again, the 
suggestion is how complex this procedure of problem solving 
really is. Several similarities can be found among these 
different theories of problem solving. Each offers a 
sequence or series of steps the solver goes through, 
although some are less concerned with the order followed. 
Each demands the solver have some sort of memory available 
to solve the problem and that the learner evaluate, at some 
point, each of the possibilities generated to solve the 
problem. Each of these theories also seem to add different 
cognitive dimensions used in this process, again suggesting 
the complex nature of the task and the cognitive diversity 
that is employed. 
Researchers have also explored the significance of 
understanding the text in solving problems. Balow (1964) 
examined reading as well as computation ability as 
determinants of problem solving. Although reading skill 
would not be required when finding solutions for examples 
involving only numbers and computation signs, word problems 
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pose another situation. Here the learner must determine the 
questions being asked, the arithmetical operations required, 
the information given, and must find all this information 
through reading. Obviously, reading ability is involved in 
this process. In testing 1400 sixth-grade children he 
found, when intelligence is controlled, both higher levels 
of computation and higher levels of reading result in higher 
scores in problem solving. Both of these factors then are 
important for the student to deal adequately with written 
problems in school. 
Although many researchers have offered theories of 
reading, few of them deal with problem solving. Kintsch has 
been working on a model to incorporate reading comprehension 
and problem solving since the early 1970s. At first he was 
interested in strictly reading comprehension. He and 
van Dijk (1978) produced a model of text comprehension and 
production which involved three sets of operations. The 
first was one of organizing the meaning elements of a text 
into a coherent whole and remember~ng it. Second, the full 
meaning of the text was condensed into its gist. Third, new 
texts from the consequences of the comprehension processes 
were generated. This early model contained a combination of 
macro- and micro-operators. 
Several years later Kintsch and Greeno (1985) adapted 
this model to deal explicitly with both the text-
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comprehension and problem-solving aspects of word arithmetic 
problems by adding semantic knowledge for understanding 
problem texts from Riley, Greeno, and Heller. This is a 
dual model with the textural input on one side and abstract-
problem representation on the other. Propositions are 
organized into a macrostructure to highlight general 
concepts mentioned in the text. The abstract-problem 
representation includes information needed to mathematically 
solve the problem. This is where the reader infers 
information needed but not found and eliminates given 
information not needed. 
Recently, Kintsch (1988) has developed a construction-
integration model to combine the role of knowledge in 
discourse comprehension, again primarily using mathematical 
word problems as examples. Although the initial processing 
is strictly text-driven, the model retains from its earlier 
forms the integration of this information into a coherent 
whole. This model is much more in the style of the 
information-processing models. The "construction" portion 
refers to the process where the text base is constructed 
from the linguistic input as well as the learner's knowledge 
base. The 11 integration" portion then integrates this 
information into the coherent whole necessary for complete 
understanding and solving of the problem. This model 
differs from previous ones also in that it offers "sloppy" 
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rules rather than definite rules to be followed with every 
problem. This allows the model to be applied to many 
different types of problems and operate more closely to the 
way in which the human brain actually solves problems. The 
knowledge base is seen as a net that is situation specific 
and context dependent which also allows for much more 
flexibility. This model is limited because, although it 
contains linguistic and arithmetic capabilities, it does not 
incorporate the situational knowledge the learner brings to 
the problem. These are the three components Kintsch (1988) 
lists as necessary for mathematical problem solving to occur 
successfully. 
In his model Kintsch incorporates the ability to 
evaluate information given in the problem. Sometimes this 
information is needed, and sometimes it is not, and this is 
an important aspect of solving the problem. Also important 
in this regard is the information the learner is expected to 
bring to the problem. This is information that is needed to 
solve the problem, but is not given directly in the problem 
statement. Haviland and Clark (1974) were also interested 
in studying this aspect of linguistic comprehension. With 
16 university students, they showed sentences are normally 
understood within some larger framework, represented 
internally by a complex network of interrelated 
propositions. 
21 
Cohen (1981) further emphasized the importance of 
reading on problem solving involving gifted sixth- and 
eighth-grade students. These students were asked to rewrite 
math word problems to make them easier for other students 
who have trouble with math. They simplified vocabulary, 
shortened sentences, removed "extraneous" information and 
"if" statements, added diagrams and separated the question 
into a self-contained sentence. Other groups of sixth-grade 
students were taught to make one of these format changes 
when working problems. Significantly higher scores were 
found with these students. Reading comprehension, then, is 
of utmost importance from the problem solver's point of 
view. 
The Future Problem Solving Program 
The Future Problem Solving Program combines these areas 
of authenticity of learning and problem solving (Torrance, 
1980). This program was introduced in 1974 to 23 high 
schools in northeast Georgia. This was a deliberate effort 
to provide students with meaningful, problem-solving 
situations in which to improve teamwork skills, the 
enlargement and enrichment of images of the future, and the 
learning of interdisciplinary skills. Over the years 
students and teachers from across the country, and several 
other nations, have participated in this program. The 
program's stated goals have been expanded to also include 
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improved communication skills (both oral and written) , 
research techniques, creative thinking, and problem-solving 
strategies. Today, an estimated 200.000 students in all 50 
states and several foreign countries have participated. 
Teams of three or four students work through a series 
of six problem-solving steps in order to solve futuristic 
problems. These steps are: (a) brainstorming possible 
problems, (b) identifying an underlying problem, (c) 
brainstorming alternative solutions, (d) choosing criteria 
for evaluating alternative solutions, (e) evaluating 
alternative solutions, and (f) describing the best solution. 
There are three problem situations presented each year (in 
October, December, and February) in which the student teams 
work through these steps and present them in written form, 
according to specific guidelines. These booklets are judged 
and returned to the students with scores and comments. The 
winners of the third problem are invited to a state bowl 
(held in Austin for the state of Texas) in April and the 
winners there are invited to an International Bowl in June. 
There are four divisions, the upper three of which can be 
competitive. These are Primary (grades K-3), Junior (grades 
4-6), Intermediate (grades 7-9), and Senior (grades 10-12). 
students may participate in a higher division, but not a 
lower one and may be competitive or non-competitive. 
Teachers who work with the teams may attend a two-day 
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training seminar to learn about the program itself and the 
process used. Research articles about each of the problem 
situations are collected by the national FPSP staff and are 
available to participating schools. Each team is charged 
$35 (Priem, Forte, & Funderburgh, 1990). 
Several research studies have been conducted examining 
the effects of the FPSP on the students involved (Dufner, & 
Alexander, 1987; P. Hoelscher, personal communication, 
December 13, 1990; Tallent, 1985), and many articles have 
been published describing this program (Alonso, 1988; 
Crabbe, 1982, 1989; Hoomes, 1984, 1986; Torrance, 1978, 
19801 1982) • However, the teachers participating in this 
program have not been studied. Large quantities of 
.. 
anecdotal data have been collected over the years from 
participating teachers, but have not been analyzed (C. 
Funderburgh, personal communication, November 16, 1990). 
There is, therefore, a great need for research on the 
teachers themselves and to determine if their participation 
in a problem-solving program impacts their use of literacy 
and their classroom environment. 
Summary 
Educators and psychologists have long been interested 
in how students learn. Many researchers have stressed the 
importance of the students' recognition of the need for 
learning. Whitehead (1967) and Lipsey (1991) describe 
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similar stages of learning, emphasizing that true learning 
demands authenticity, technique, as well as creative 
opportunities. There is much research in the area of 
problem solving; however, the reading perspective is just 
beginning to be examined. Torrance (1980) suggests the area 
of problem solving may create situations that allow the 
learner to move through all three of these stages. In the 
process, much reading, writing, and communication is 
practiced. This blend of problem solving and literacy may 
create much more meaningful uses of literacy. Perhaps this 
will lead to students who not only can read and write, but 
also enjoy and participate in the process. 
CHAPTER III 
EXPERIMENTAL PROCEDURES 
The purpose of this study was to examine the use of 
literacy, classroom environment, and attitude toward problem 
solving of teachers, some of whom were participating in a 
problem-solving program and some who were not. The study 
explored three basic questions: 
1. Is the use of literacy in the classroom more 
meaningful when teachers are involved in a problem-solving 
program? 
2. Do classroom environments differ in their 
organizational structure when teachers are involved in a 
problem-solving program? 
3. Do teachers describe their feelings toward the act 
of problem solving differently when they are involved in a 
problem-solving program? 
This chapter includes a description of the procedures 
followed in developing the study. These procedures are 
presented under the following headings: (a) Selection of 
Subjects, (b) Design of the Study, (c) Selection and 
Description of the Instruments, (d) Pilot Studies, (e) 
Collection of Data, and (f) Data Analysis. 
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Selection of Subjects 
The researcher contacted the Texas Future Problem 
Solving Program (FPSP) office in Austin to locate a 
participating school district in north Texas. The name of 
an active FPSP teacher trainer was obtained. This person 
was interested in the study and suggested another, similar 
district to be included also. Both districts agreed. 
Several other districts were contacted to find one not 
involved with this program. This was done to give a true 
control group, reducing the halo effect. These three 
districts were used for this study. These districts were 
chosen because of their similarities in size and location. 
All three were large, suburban districts. A total of 64 
elementary teachers volunteered from these districts. 
Nineteen teachers were in their first or second year of FPSP 
participation, 21 had three or more years FPSP experience, 
and 24 were in the control group. 
Design of the Study 
This quasi-experimental study had both quantitative and 
qualitative components. Using the posttest only control-
group design, two experimental groups were formed by the 
teachers involved with the Texas FPSP; Group I consisted of 
the teachers who were in their first or second year, and 
Group II was made of the teachers who had participated in 
the program at least three years. The teachers who did not 
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participate in the program formed the control group (Group 
III). The teachers were asked to complete three instruments 
and respond in writing to a question regarding an example of 
their students• use of literacy in a problem~solving 
situation. Nine teachers were then randomly chosen, three 
from each group, for individual interviews. The teachers 
were asked to elaborate on the instruments used and the 
research questions. 
Selection and Description of the Instruments 
The Use of Literacy Items (see Appendix A) was created 
because of the lack of a paper and pencil instrument in the 
literature to examine teachers' use of literacy in the 
classroom. The researcher wrote these items and piloted 
them with 10 experienced teachers before using them for this 
study. The written response (see Appendix C) was used to 
gain a clearer understanding of the teacher's philosophical 
understanding of the use of literacy. The written response 
and the interviews (see Appendix D for questions) were both 
used in addition to the Use of Literacy Items to gain a 
clearer, more-detailed picture of the actual use of literacy 
in the classroom. 
The Classroom Environment Scale (Moos & Trickett, 1974) 
was chosen because of its wide use for this purpose and the 
broad range of areas covered by the 90 items. These areas 
include: (a) Relationship Dimensions (involvement, 
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affiliation, and teacher support), (b) Personal Growth/Goal 
Orientation Dimensions (task orientation and competition), 
and (c) System Maintenance and Change Dimensions (order and 
organization, rule clarity, teacher control, and 
innovation). This instrument's variety of indicators was 
needed in order to obtain the best description of the actual 
classroom environment. The CES was evaluated in the The 
Buros Institute of Mental Measurements' 10th Mental 
Measurements Yearbook (Saudargas, 1989} and, although 
extensively used with K-12 teachers, had only been 
standardized with junior high and high school teachers. 
Several conversations were held between Moos' assistant and 
the researcher to be sure of the appropriateness of using 
the CES with elementary teachers. This appropriateness was 
confirmed by the authors of the instrument and by its use in 
many previous studies with elementary teachers (Parker, 
1982; Toro, Cowen, Gesten, Weissberg, Rapkin, & Davidson, 
1985). 
A semantic differential instrument was the third 
instrument used. It was designed to measure attitudes 
toward problem solving (P. Hoelscher, personal 
communication, December 13, 1990, see Appendix B). It was 
originally developed for another study examining students 
involved with the FPSP. This instrument uses 12 different, 
opposing pairs of words describing many feelings toward 
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problem solving and offers a wide variety of descriptors to 
the subject. In this way, a clear picture of many feelings 
toward problem solving may be measured. 
Pilot Studies 
The Use of Literacy Items were piloted with 10 
experienced teachers (grades 1-12) by the researcher. 
Twelve statements were finally chosen from an original pool 
of 26. The researcher chose some of these teachers to be 
those with whom knowledge of actual classroom behavior was 
known. The responses of these teachers were compared to 
actual classroom practices to be sure the statements were 
indicating what was intended. When it did not, 
clarification was asked for and the statements were 
reworded. The researcher chose some of the teachers to be 
those with whom knowledge of actual classroom behavior was 
not known. In this way, responses were also piloted from 
teachers who did not know the researcher. 
Words such as "should" were replaced with "my students 
do" to decrease the chance of teachers answering according 
to what they thought should be occurring rather than what 
actually occurred. All the statements were rewritten in the 
positive context to decrease the feeling of a "right" or 
"wrong" answer. several areas, not originally thought of by 
the researcher, were brought up by these teachers (such as 
process writing and the primary goal of writing). New 
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statements addressing these areas were added, and redundant 
statements were excluded. 
The Use of Literacy Items and the Attitude Toward 
Problem Solving instruments were piloted with 30 teachers 
enrolled in a graduate class by the researcher. This was 
done to check the intraclass reliability of the items as 
well as the clarity of the instructions. Analysis of 
variance and covariance with repeated measures was run with 
the BMDP2V program. The Attitude Toward Problem Solving 
instrument yielded an r = .90. The Use of Literacy Items 
yielded an r = .81. 
Collection of Data 
The first research question was addressed with the Use 
of Literacy Items, the written response, and the teacher 
interviews. The second research question was examined with 
the CES and the teacher interviews. The Attitude Toward 
Problem Solving Instrument and the teacher interviews were 
used to address the third research question. 
With both of the experimental groups the researcher 
attended a meeting of the teachers who were involved with 
the FPSP. All 16 of the teachers from one district (100%) 
and most (9 out of 12; 75%) from the other district 
participated. Several of the teachers from the first 
district took additional packets of the instruments (a total 
of 10) to FPSP teachers not present at the meeting to be 
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answered and returned to the coordinator. Six of these were 
returned (60%). The researcher called 9 more teachers from 
the second district who were not present at the meeting and 
delivered the packets to their buildings. All of these were 
picked up 1 week later (100%). A total of 40 teachers 
participated in the study. 
The researcher delivered the packets of instruments to 
the principal of the control group teachers. These were 
hand delivered to all the teachers (total of 37). One week 
later the researcher picked up 24 (65%) packets from the 
principal. 
The researcher then listed the teachers' names in each 
group and sequentially numbered them. Using a table of 
random numbers, three teachers were chosen from each group. 
The researcher called each of these teachers to arrange 
times for the interviews. One teacher from Group I and one 
from Group II refused; two more numbers were randomly 
selected and these teachers were contacted. The researcher 
went to each teacher's school for the individual interviews. 
Three basic questions (see Appendix D) were asked in an 
open-ended, structured interview manner. These interviews 
lasted from 15 to 30 minutes (with the exception of one that 
lasted one hour). They were audio-taped by the researcher. 
32 
Data Analysis 
Descriptive statistics were computed for each of the 
three groups and checked for outliers, skewness, and 
kurtosis problems. If problems were found, these data were 
omitted from further analysis. The data for subjects who 
failed to complete one or more of the instruments were also 
omitted. Those with only a few missing items on one 
instrument were assigned the average (mean) of their group 
as a score. 
A multivariate analysis of variance was done to 
determine if gifted coordinators were different from the 
regular classroom teachers in Groups I and II on the total 
scores of the CES, Attitude Toward Problem Solving, and the 
Use of Literacy Items. This was necessary since it was 
planned that these teachers would be grouped together in the 
experimental groups. The BMDPJD program was used. The 
overall multivariate test statistic was not significant 
(Hotelling T2 = 3.87; F = 1.22, R = .32). This lack of 
difference between the responses of the gifted coordinators 
and the regular classroom teachers justified grouping them 
together. 
Multivariate analysis of variance was used to determine 
if differences existed between the three groups on these 
same variables using the BMDP4V program. The Tukey A post 
hoc procedure was used to locate where differences existed 
if significance was found in the multivariate analysis. 
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The transcriptions from the interview audio-tapes and 
the written responses were analyzed by the researcher and 
coded for similar categories. Frequency counts were done on 
the total number of responses in each of the categories. 
One other researcher reviewed these categories, agreeing on 
the total number and what to include in each one. A name 
change was suggested for one category, and this was done. 
Two raters then coded a randomly selected set of 6 of the 
written responses. The inter-rater reliability between the 
first rater and the author was .79, between the second rator 
and the author was .68, yielding an average inter-rater 
reliability of .73. These reliabilities were calculated 
after one categorization by each researcher, without 
reconciliation of any differences. 
CHAPTER IV 
PRESENTATION OF THE FINDINGS 
The intent of this study was to examine the meaningful 
use of literacy, classroom environment, and attitude toward 
problem solving of elementary teachers. These results will 
be presented and discussed in this chapter in the following 
sections: (a) Description of Subjects, (b) Analysis of the 
Data, and (c) Summary of Findings. 
Description of Subjects 
Demographic data for the-' teachers-- in this study were 
gathered for the current school year on grade taught, 
highest degree earned, major area of study, certification 
for current position, local and state gifted certification, 
and sex. Descriptive statistics were calculated and are 
presented in Tables 1-5. 
The presentation of information about the grade being 
taught for each group is in Table 1. All of the 
participants were elementary teachers in grades K-8. The 
grades taught by teachers in Group I ranged from 2nd to 8th 
grade, with the highest percentage in grades 5th, 6th, and 
7th (79%). The teachers' grades in Group II ranged from 1st 
to 6th grade with one in charge of K-12. In this group most 
of the teachers taught 5th and 6th grades (67%). In Group 
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III the grades taught ranged from K to 5th grade. The 
highest percentage with this group was in 1st-4th grades 
(74%). This indicates some variation among the two 
experimental groups and the control group. The experimental 
groups represented teachers of higher grades (5th, 6th, and 
7th); the majority of the control group teachers taught 
grades 1 through 4. 
Table 1 
Descriptive Statistics for Grade Taught 
Groug I Groug II Groug III 
Grade Frequency % Frequency % Frequency 
Kindergarten 2 
1st 4 
2nd 1 5 3 
3rd 5 
4th 1 5 1 5 5 
5th 7 37 6 29 2 
6th 6 32 8 38 
7th 2 11 
8th 1 5 
K-6 1 5 2 10 
K-12 1 5 
1-5 1 5 1 
1st & 2nd 1 
3rd-5th 1 5 
4th & 5th 1 5 
Table 2 presents information about the teachers' 
highest degree earned and major area of study for that 
degree . Most of the Groups I and III teachers' highest 
degree was at the bachelqr's level (53% and 70%, 
9 
17 
13 
22 
22 
9 
4 
4 
% 
respectively) whereas most of the Group II teachers had 
master's degrees (81%). One person in each of the 
experimental groups had a doctorate. None of those in the 
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control group had earned a doctorate. In this way Groups I 
and III were more similar to each other than to Group II. 
In all three of the groups, most of the teachers' major area 
of study was in elementary education (32%, 52%, and 52% for 
Groups I, II, and III, respectively). Most of the others in 
Groups I and III were in Reading/Language Arts (21% and 13%, 
respectively) whereas in Group II most of the others were in 
gifted education (24%). 
Table 2 
Descriptive Statistics for Degree and Major Area of Study 
GrOUQ I GrOUQ II GroUQ III 
variable Frequency % Frequency % Frequency % 
Degree: 
BS/BA 10 53 3 14 16 70 
MS/MA 8 42 17 81 7 30 
PhD/EdD 1 5 1 5 
Major Area of Study: 
Elementary Educ. 6 32 11 52 12 52 
Gifted Educ. 1 5 5 24 
Early Childhood 1 5 2 9 
curriculum & Inst. 1 5 
Reading/Lang. Arts 4 21 2 10 3 13 
Psychology 1 5 
Physical Educ 1 5 
Math 1 5 
social studies 1 5 1 4 
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Table 2 (continued) 
Groug I GrOUQ II Groug III 
Variable Frequency % Frequency % Frequency %. 
History 1 5 
Supervision 1 5 
Secondary Educ. 1 5 
Music 1 4 
Bi ology 1 4 
Art 1 4 
Special Educ. 1 4 
English 1 5 1 4 
Education 1 5 
The descriptive data 'for 'certification for the 
teachers' current position are presented in Table 3. In all 
three groups, most of the teachers' certification for their 
current position was elementary education (79%, 76%, and 87% 
for Groups I, II, and III, respectively). Again, the next 
largest category for Group II was gifted education while 
Groups I and III were fairly evenly spread over several 
other areas. 
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Table 3 
Descriptive Statistics for Certification 
Grou:g I Grou:g II Grou:g III 
Level Frequency % Frequency % Frequency % 
Elementary Educ. 15 79 16 76 20 87 
Gifted Educ. 1 5 5 24 
Math 1 5 
Social Studies 1 5 
Kindergarten 2 9 
Music 1 4 
English 1 5 
The presentation of information about gifted 
certification for each group is in Table 4. Most of the 
teachers in Groups I and II were gifted certified for their 
district (58% and 81%, respectively), while none (0%) in 
Group III were. The majority of the teachers in all three 
groups were not state certified for gifted (95%, 76%, and 
91% for Groups I, II, and III, respectively). Two teachers 
in Group III responded affirmatively for state certification 
which must be in error since none had responded 
affirmatively for district certification. 
Table 4 
Descriptive Statistics for Gifted Certification 
GrOUJ2 I GrOUJ2 II GrOUJ2 III 
Type Frequency % Frequency % Frequency % 
District Cert.: 
Yes 8 42 17 81 
No 11 58 4 19 23 100 
State Cert. : 
Yes 1 5 5 2-4 2 9 
No 18 95 16 76 21 91 
An inspection of Table 5 shows that most of the 
teachers were female (95%, 91%, and 100% for Groups I, II, 
and III, respectively). There were three men in the study, 
one in Group I and two in Group II. 
Table 5 
Descriptive Statistics for Sex 
Sex 
Female 
Male 
GrOUJ2 I 
Frequency % 
18 
1 
95 
5 
GrOUJ2 II 
Frequency % 
19 
2 
91 
10 
Grou}2 III 
Frequency % 
23 100 
Table 6 shows the means and standard deviations of the 
teachers' years experience teaching and FPSP experience. 
The range of experience for all three groups was quite large 
39 
40 
(20-28 years) with Groups I and III being very similar (9.8 
and 8.3, respectively). Teachers in Group II had taught 
much longer (18.4). The standard deviation for the three 
groups was 6.41, 5.60, and 7.13 for Groups I, II, and III, 
respectively. The me~n years of experience with the FPSP 
was 1.3 for Group I, 6.3 for Group II, and none, of course, 
for Group III. Standard deviations were 0.45 and 2.72 for 
Groups I and II, respectively. 
Table 6 
Descriptive Statistics for Years Experience 
Variable Range Mean 
Years experience teaching: 
Group I 
Group II 
Group III 
Years experience 
Group I 
Group II 
Group III 
20.0 
22.0 
28.0 
with the 
1.0 
10.0 
0.0 
FPSP 
9.8 
18.4 
8.3 
(counting 
1.3 
6.3 
0.0 
Analysis of the Data 
6.41 
5.60 
7.13 
this year) : 
0.45 
2.72 
0.00 
19 
21 
23 
19 
21 
23 
Descriptive statistics were run with the BMDP2D program 
(Dixon, 1985) on the total scores from the Use of Literacy 
Items, Classroom Environment Scale and the Attitude Toward 
Problem Solving instrument. Values of 2.58 were used to 
check for outliers and 3.00 for skewness and kurtosis. One 
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outlier was found in Group III on the Attitude Toward 
Problem Solving instrument, and this one was removed from 
the data file. The program was rerun, and there were no 
deviations. Statistics for these data are in Table 7. 
Table 7 
DescriQtive Statistics for Total Scores 
Variable Group Range M SD SEM 
(Low-High) 
Use of Lit. 1 27 46.74 7.58 1.84 
(32-59) 
2 19 46.75 4.79 1. 07 
(37-56) 
3 24 38.67 5.96 1.30 
( 28-52) 
CES 1 16 73.06 4.57 1.08 
(64-80) 
2 20 72.10 5.28 1.18 
( 63-83) 
3 41 65.88 10.97 2.66 
(39-80) 
Att. of PS 1 33 67.00 10.54 2.42 
(51-84) 
2 48 63.67 13.75 3.00 
(32-80) 
3 36 64.09 10 . 00 2.13 
(48-84) 
A multivariate analysis was selected as the appropriate 
statistical technique since the three groups were compared 
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on three scores. The BMDP4V program was used for this 
purpose. Results of this analysis are presented in Table 8. 
Table 8 
Multivariate Analysis of Total scores 
Effect 
Use of Lit. 2,51 630.00 315.00 9.35 0. 0003 
Prob. Solv. 2,51 73.06 35.53 0.25 0.7792 
CES 2,51 549.01 274.50 5.02 0. 0103 
Error 
Use of Lit. 1717.33 33.67 
Prob. Solv. 7227.70 141.72 
CES 2790.49 54.72 
An inspection of Table 8 reveals there were significant 
differences between Groups I, II, and III. Wilk's lambda 
was found to be 0.61 yielding a significant overall 
multivariate test statistic (f = 4.62; R = .0004). 
univariate significant differences were found among the 
groups for the Use of Literacy Items (F = 9.35; R = .0003) 
and the Classroom Environment Scale (F = 5.02; R = .0103). 
No difference was found among the groups for the Attitude 
Toward Problem Solving instrument (f = 0.25; R = .7792). 
The Tukey A post hoc test was used to distinguish 
between which groups these differences was occurring. The 
results of the post hoc analysis are shown in Table 9. 
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Table 9 
Results of Tukey A post hoc Analysis 
Use of Literacy 
Absolute contrast value = 4.724391 
Mean 1 Mean 2 = 1.110001 no significance Mean 1 - Mean 3 = 8 significant 
Mean 2 
- Mean 3 = 6.889999 significant 
Classroom Environment Scale 
Absolute contrast value = 6.022785 
Mean 1 - Mean 2 = 0. 9599991 no significance 
Mean 1 - Mean 3 -= 7.43 significant 
Mean 2 - Mean 3 = 6.470001 significant 
There were no significant differences between Group I 
and Group II on either the Use of Literacy Items or the 
Classroom Environment Scale. The scores of Groups I and II 
were significantly different than the scores of Group III on 
both of these instruments. 
The qualitative data for this study were generated in 
two ways; first, by the written responses to the question 
about a problem solving example, and second by the 
individual teacher interviews. Categories for the written 
responses were developed by the researcher after reading all 
the responses. Originally, there were 52 groupings which 
were combined and reduced to the final 11. The researcher 
then reread each of the written responses, noting how many 
times each category was referred to by each of the three 
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groups. Repeated references to the same example were only 
counted once, while different examples for the same category 
were counted individually. Theses data are presented in 
Table 10. 
Table 10 
Frequencies of Written Responses 
Category Group I Group II Group III (n = 19) (n = 21) (n = 24) 
Reading 
Writing 
Verbal 
Thinking 
Problem Solving 
Interpersonal 
Affect 
Society 
Teacher 
NA 
Blank 
6 
9 
9 
8 
11 
7 
5 
11 
1 
0 
2 (10.5%) 
9 2 
17 1 
10 2 
11 1 
13 3 
6 4 
12 2 
10 0 
4 1 
0 6 (25.0%) 
4 (19.0%) 14 (58.3%) 
Each of the 11 categories combined several areas. 
"Reading" included comments about outside research 
(including resource manuals, library books, software, and 
information from home), publishing or presenting, and 
synthesizing information from reading. "Writing" 
encompassed notetaking, editing, rewriting, expressing 
thoughts, independent writing, newsletters, journals and 
letters. "Verbal" included expressing thoughts verbally, 
group discussions, debate, and effective persuasion. 
"Th . nk ' " d ' 1 1ng covere bra1nstorming, decision making, 
flexibility, creativity, visualizing, divergent thinking, 
choice in topics, self-evaluation, and constructive 
criticism. "Problem solving" included selecting, 
developing, analyzing, and justifying problems and 
solutions, transferring skills to other content areas, 
moving from concrete to abstract thinking, using a variety 
of strategies, and generating more than one answer. 
"Interpersonal" combined teamwork, cooperative learning, 
participation by all students, and class rules. "Affect" 
referred to feelings, high levels of satisfaction, pride, 
fun, effort, a sense of belonging, enthusiasm, lively 
discussions, and awareness of strengths and weaknesses. 
"Society" included relevance to the students' lives, using 
problem solving every day, understanding each other and 
society, making a difference in the world, being aware of 
job characteristics, dealing with social problems, seeing 
both sides of a problem, responsibility for learning, and 
continuing projects after the problem is completed. 
The only category that referred to teacher 
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characteristics rather than student characteristics was 
labeled "Teacher." It included comments about modeling, 
importance of problem solving, incorporating problem solving 
into the regular classroom, and the extremely high level of 
achievement by the student noted by the teacher. The final 
two categories covered little to no responses. "Not 
Applicable" included not understanding the question, not 
being able to think of an example, and "NA" or question 
marks written on the page. "Blanks" were those that were 
left completely blank or not returned at all. 
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Groups I and II were very similar with Group II being 
slightly higher on Writing and Affect. All of the student 
categories' number of responses were much higher with Groups 
I and II than with Group III. The most glaring differences 
occurred between the responses of Groups I and II and the 
responses of Group III in regard to the NA and Blank 
categories. No one in Groups I or II was in the NA 
category, and only 2 (10.5%} in Group I and 4 (19%} in Group 
II left this question blank. six responses (25%} in Group 
III were in the NA category and 14 (53.3%} left this 
question blank. All of the other responses from Group III 
came from four answers, three of which were very brief and 
only one of which was the same length and quality of those 
in Groups I and II. 
The individual interviews were transcribed, and the 
researcher made notes of the answers to each of the 
structured interview questions. Categories were made, 
according to the responses, for each question. The 
frequency of responses in each category was counted and 
totalled for each group. These data are shown in Tables 11, 
12, and 13 for interview questions 1, 2, and 3, 
respectively. 
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Interview question #1 was "Please give me your 
reactions to each scale you answered previously (the Use of 
Literacy Items, the Classroom Environment Scale, and the 
Attitude Toward Problem Solving Scale)." The categories for 
question #1 were narrowed to six that could accommodate all 
the responses. The first one was Answerability which 
referred to comments about how easy or hard the instruments 
were to answer. Comments about contradictions and confusion 
as to what the items were asking were included in the "hard" 
sub-category. "Characteristics" was used to note comments 
about the students' or teacher's characteristics, such as 
commitment, interaction, and writing of students or like or 
dislike by the teacher toward the topic of the instrument. 
"Quantity" included comments about the instrument's number 
and breadth of items. "Items" referred to comments about 
items being redundant or repeating themselves, the feeling 
of a "right" or "wrong" answer (how the teacher should 
answer), and if there were items that correctly matched with 
how the teacher felt. "Application" was for comments about 
whether the instrument applied to the teacher's students or 
setting. Some of the coordinators felt their "p~ll out" 
programs did not really apply, and some of the teachers felt 
their students were too young for the instruments' items. 
"Problem Solving" was the only category that referred to 
just one instrument, the Attitude Toward Problem Solving. 
Many of the teachers made comments about the different 
aspects of preble~ solving they had in mind when they 
answered this instrument; therefore, these were made into 
sub-categories for this one. These were the teacher's own 
personal attitudes; the students' attitudes; attitudes 
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toward teaching problem solving; different types of problem 
solving such as mathematical, FPSP, and social problem 
solving; and the importance of students possessing problem 
solving skills. 
Table 11 
Frequencies of Responses to Interview Question #1 
Category 
Answerability 
easy 
hard 
Characteristics 
student 
teacher 
Quantity 
too few 
just right 
too many 
Items 
redundant 
"shoulds" 
teacher match 
Group I 
CES UL PS 
1 1 
1 2 
2 
1 1 
1 
1 1 
3 
Group II 
CES UL PS 
2 1 1 
1 
1 1 1 
2 
3 
2 
Group III 
CES UL PS 
1 
1 
1 
1 
2 
2 
1 1 
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Table 11 (continued) 
Category Group I Group II Grou~ III CES UL PS CES UL PS CES UL PS 
Application 
did apply 
did not 1 1 2 1 1 1 
Problem Solving 
personal 1 
students 1 1 1 
teaching 1 1 
type 1 2 
importance 1 
Note. CES - Classroom Environment Scale 
UL = Use of Literacy Items 
PS = Attitude Toward Problem Solving Instrument 
Overall, the groups responded similarly in their 
comments about the instruments. None of the teachers said 
the CES was difficult, and two in Group II said it was easy. 
One in each group referred to teacher characteristics when 
discussing this instrument. These referred to "It made me 
think of how I am as a person and a teacher. " 1 "how I run my 
class" 1 and "how I am looking to someone else." Several 
teachers (6) commented on the redundancy of the items, and 
some (5) felt there was a way they "should" answer. Four 
teachers said it did not apply to their classrooms and 
pointed to the reference in the directions about junior high 
and high school classrooms. 
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Two teachers in the experimental groups felt the use Of 
Literacy Items was easy, and one in Group I felt it was 
hard. Two teachers in the experimental groups referred to 
teacher characteristics; these were feelings of "real 
extreme" to the items and saying the instrument was looking 
for "how I encourage kids to get information, learn and 
write." One teacher thought there were just the right 
number of items, and two felt there were "shoulds". These 
two teachers felt it was saying they should be using a 
variety of sources for information and letting the students 
choose topics. Three teachers, one in each group, felt it 
did not apply to their students; one was a math teacher, one 
said it was above her students, and one said it dealt with 
primarily language arts instead of across the curriculum. 
Four teachers thought the Attitude Toward Problem 
Solving was hard, and two said it was easy. Three teachers 
commented on student characteristics including commitment, 
interacting and writing skills, decision making with social 
problems, and difficulty of problem solving for students. 
Three felt it had the right number of choices, and one 
thought it was redundant. One teacher in Group I answered 
it according to her own personal attitude toward problem 
solving, three teachers (one in each group) toward their 
students' attitude, and two teachers (in Groups I and II) 
toward teaching problem solving. Three teachers referred to 
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the type of problem solving, the two in Group III about 
social problems and one in Group II about mathematical 
problem solving, and one teacher in Group I commented on the 
importance of problem-solving skills. 
Interview question #2 was "Please elaborate on your 
written response. How do you define •meaningful use of 
literacy' and 'problem-solving situation'?" Again, the 
teachers responded similarly to interview question #2. 
These data are given in Table 12. One teacher in Group I 
defined "meaningful use of literacy" as problem solving in 
her math classes, one was comfortable with the definition 
given (Group II), but most (7) of the teachers gave a 
specific definition of their own. Two of these referred to 
a "whole language" approach (one in Group II and one in 
Group III), and others commented on the ability to read and 
expand (Group III), creativity writing (Group II), read, 
discuss and write (Group I), and express thoughts and ideas 
in writing (Group II). One teacher (Group I) said it meant 
not -just reading what is written, but all different kinds of 
learning. 
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Table 12 
Frequencies of Responses to Interview Question #2 
Category Group I Group II Group III 
"meaningful use of literacy" 
Math 1 
Given Definition 1 
Specific Definition 2 3 2 
"problem solving situation" 
Math 2 1 
FPSP 1 1 
Social 1 1 2 
Science 1 
Reading 1 
A difference was seen in how the teachers saw "problem 
solving situation." The control group teachers related this 
to either social problems or mathematical problems, while 
the experimental teachers commented on mathematical, social, 
scientific and reading problems as well as FPSP problems. 
Interview question #3 was "What has most strongly 
affected your use of literacy in the classroom, classroom 
environment, and attitude toward problem solving and how?" 
With interview question #3, the teachers again responded 
very similarly. These data are presented in Table 13. 
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Table 13 
Freguenc i es to Interview Question 1.3 
Category Groug I GrOUJ2 II GrOUJ2 III 
UL CE PS UL CE PS UL CE PS 
students 2 3 3 2 2 1 1 
FPSP 1 
curriculum units 1 1 
Personal 1 3 2 1 3 4 1 1 
Grad. classes, res. 1 1 3 1 1 
State, district 1 1 
Experience 1 1 1 1 1 
Student tch, peers 1 1 
Most of the teachers reported their students' needs and 
their own personal characteristics as the major influence on 
their use of literacy, classroom environment, and attitude 
toward problem solving. Other comments fell into categories 
of curriculum units, graduate courses and research, state 
and district influence, experience teaching and student 
teaching, and peers in their building. One teacher in Group 
II noted the influence of the FPSP on her classroom 
environment. No one in Group III commented on the influence 
I 
of their experience, the state, or the district. 
Summary of the Findings 
The following is a summary of decisions for the 
research questions and hypotheses of the study based upon 
statistical findings. 
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1. There will be no significant difference in the 
total scores on the Use of Literacy Items between elementary 
teachers with 1-2, 3 or more, or no FPSP experience. 
REJECTED. Groups I and II scored significantly higher than 
Group III. There was no significant difference between 
Groups I and II. The use of literacy in the classrooms in 
Groups I and II was more meaningful. The mean scores of 
these groups indicate almost a 4 on a 5 point scale where 5 
represents a student-centered use of literacy and 1 
represents a teacher-centered use of literacy. The mean 
scores of Group III indicate the use of literacy was not 
predominantly directed by the teacher or the student, but 
rather by both teacher and student. 
2. There will be no significant difference in the 
total scores on the Classroom Environment Scale between 
elementary teachers with 1-2, 3 or more, or no FPSP 
experience. REJECTED. Groups I and II scored significantly 
higher than Group III. There was no significant difference 
between Groups I and II. The classroom environments were 
different when teachers were involved with a problem solving 
program. Total scores indicated significantly more emphasis 
on involvement, affiliation, task orientation, competition, 
order and organization, rule clarity innovation, and teacher 
support and control with Groups I and II than Group III. 
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3. There will be no significant difference in the 
total scores on the Attitude Toward Problem Solving 
Instrument between elementary teachers with 1-2, 3 or more, 
or no FPSP experience. ACCEPTED. Teachers did not describe 
their feelings toward problem solving differently as 
measured by the Attitude Toward Problem Solving Instrument. 
The analysis of the written responses indicated very 
different results between Groups I and II and Group III. 
The responses from Groups I and II were generally longer 
(usually a full page of handwriting) and contained many 
specific examples of student activities. The responses from 
Group III were often left blank, indicating an answer could 
not be thought of or was inappropriate for their grade 
level. Only four teachers from the control group responded 
at all to this question, and only one was similar in length 
and description to those from Groups I and II. 
The analysis of the individual interviews indicated 
more similarities between the groups. Their reactions to 
the instruments used was very similar, as was what had the 
most impact on their teaching. There were differences seen 
in their view of problem solving. The teachers from Groups 
I and II had a much broader view of problem solving, 
including mathematical, social, scientific, and reading, as 
well as the type of problems used with the FPSP. The 
teachers from Group III primarily saw problem solving as 
dealing with only social or mathematical problems. 
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CHAPTER V 
SUMMARY, DISCUSSION, CONCLUSION 
AND RECOMMENDATIONS 
The intent of this study was to examine the meaningful 
use of literacy, classroom environment, and attitude toward 
problem solving of elementary teachers. The information in 
this chapter will be presented under the following headings: 
(a) Summary of the Study, (b) Discussion of Findings, (c) 
Discussion of Procedures, (d) Conclusion, and (e) 
Recommendations. 
Summary of the Study 
The importance of the learner having -at least some 
control and excitement for the learning has been proposed in 
the literature (Lipsey, 1991; Whitehead, 1967). With the 
current, national emphasis on declining literacy skills 
(National Commission on Excellence, 1983; Weinraub, 1989), 
this learner control and excitement has been emphasized by 
the Whole Language philosophy (Manning & Manning, 1989). 
Meaningful and authentic situations for developing literacy 
skills are needed (Altwerger, 1987). The area of problem 
solving may provide such situations (Torrance, 1980) , 
although no research has been conducted to examine this 
relationship from the teacher's point of view. 
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The problem for this study was to compare elementary 
teachers in three areas: (a) the meaningful use of literacy 
in the classroom, (b) the organizational structure of the 
classroom, and (c) the teacher's attitude toward problem 
solving. Teachers who were and were not involved with a 
problem solving program were needed. One such program is 
the Future Problem Solving Program (FPSP). Three groups of 
teachers were examined; two experimental groups {Groups I 
and II) and one control group (Group III). Group I were 
teachers who had participated in the Future Problem Solving 
Program (FPSP) for 1-2 years. Teachers in Group II had at 
least three years experience with the FPSP. The teachers in 
Group III, the control group, had no involvement with the 
FPSP. 
A total of 64 teachers participated in this study. 
They were from three large, suburban, north Texas school 
districts. There were 19 teachers in Group I, 21 in Group 
II, and 24 in Group III. The teachers completed three 
instruments and one written response. These were the 
researcher-created Use of Literacy Items, the Classroom 
Environment scale (Moos, 1974), and the Attitude Toward 
Problem Solving Instrument (P. Hoelscher, personal 
communication, December 13, 1990) . Nine teachers were then 
randomly selected, three from each group, for individual 
interviews. These teachers were asked their reactions to 
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the instruments used; their understanding of "meaningful use 
of literacy" and "problem solving situation;" and what had 
the most impact on their use of literacy, classroom 
environment, and attitude toward problem solving. 
No significant differences were found between Groups I 
and II for any of the instruments. Significant differences 
were found between Groups I and II and Group III on the 
total scores from the Use of Literacy Items and the 
Classroom Environment Scale. Groups I and II had 
significantly higher scores on both of these instruments 
than Group III. There were no significant differences found 
between any of the groups with the Attitude Toward Problem 
Solving Instrument. 
Discussion of the Findings 
Both of the experimental groups scored significantly 
higher on the Use of Literacy Items than the control group. 
A higher score on this instrument indicated a more 
meaningful, student- centered use of literacy; one in which 
the student is given more choices in the selection and use 
of literacy and where a broader variety of literacy is used 
and encouraged. There was not a significant difference 
found by this instrument between the experimental groups, 
indicating there was not a loss of effect from the program 
over time. 
The written responses indicated a similar trend. 
Groups I and II were very similar in the categories they 
mentioned in their responses, with Group II being slightly 
higher in the Writing and Affect categories. These 
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responses were generally very well written, long (usually a 
full page of handwriting} and very elaborate. Most of them 
described a specific situation in detail their students had 
experienced, noting the independence and self-motivation on 
the students• behalf. The general lack of response on this 
question from the control group was difficult to explain. 
Possible reasons include the lack of personal communication 
between the researcher and the control group teachers (which 
was possible with most of the experimental teachers}, 
confusion as to what the question was asking, lack of 
commitment of the control group teachers to take the time to 
respond in writing and lack of real, meaningful use of 
literacy in problem solving situations by these teachers' 
students. 
Each of these possibilities have merit. The researcher 
fielded several questions from the experimental teachers 
while they were answering this question that was not 
possible with the control group teachers. Mostly this 
involved encouraging the teachers to express their own 
thoughts, that there was not a "set" answer. The researcher 
' I II heard several comments as to "Oh no, an essay quest1on. 
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when the experimental teachers reached this point, 
indicating the unwillingness to put forth the effort 
required for a written response. The researcher's presence 
may have had a positive influence on encouraging these 
teachers to continue which was not present with the control 
teachers. 
Only one of the experimental teachers, however, 
repeated he could not think of a single, specific example 
(although he did finally think of one and wrote it down, 
briefly) • In contrast to this, six (25%) of the control 
teachers wrote "NA," a question mark or "I can •t think of an 
example" on their papers. This does indicate a strong 
difference between the groups' responses and their 
philosophical viewpoints. The two kindergarten teachers in 
the control group both wrote, "NA for kindergarten." This 
contradicts entirely with the enthusiasm expressed by most 
of the experimental teachers in their descriptions of their 
students• experiences. This excitement for meaningful 
learning is not age dependent nor is it absent at the 
kindergarten level, it was simply not valued by these 
teachers. What is not entirely clear is whether or not this 
difference is completely due to participation in the FPSP. 
All that is clear at this point is that this stark 
difference did occur between these groups of teachers. 
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The interviews supported the above stated 
differences, although most were similar in their responses 
about using a variety of literacy in their classrooms. Only 
one teacher said she used the text as the primary and main 
source of information, and she was in the control group. 
All the other teachers, including the other two in the 
control group, emphasized using a variety of sources of 
/ information. Their responses were similar also in defining 
"meaningful use of literacy" but when defining "problem 
solving situation" only the control group teachers mentioned 
solely social problems. The experimental teachers were much 
more broad in their definitions, most of them emphasizing 
that "everything in life is problem solving." Again, a 
difference in philosophy was noted between these groups of 
teachers. 
There was also a significant difference between the 
experimental and control groups' total scores on the 
Classroom Environment Scale. This instrument examines 
teachers' involvement, affiliation, support, control and 
innovation as well as task orientation, competition, order, 
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organization and rule clarity. Higher scores indicate more 
teacher emphasis placed on these aspects of the classroom 
environment. Again, there was not a significant difference 
found with these scores between the two experimental groups, 
indicating no loss of effect over time. During the 
interviews several teachers mentioned the redundancy they 
noticed with this instrument and the fact that the 
directions say it is for "junior high and high school 
classrooms." Some in the control group left it blank for 
this reason and the researcher had to explain to the 
experimental groups it had been repeatedly used for 
elementary classrooms but only normed with the older 
classrooms. The groups were similar in their explanations 
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of the major effect on their classroom environments, with 
the control group being slightly higher on personality likes 
and dislikes. Most of the teachers mentioned graduate 
courses and the influence of their district and state 
requirements. 
The one area the groups were not significantly 
different in their total scores was in their attitude toward 
problem solving. The instrument used for this analysis was 
the Attitude Toward Problem Solving instrument designed for 
another study examining students involved with the FPSP. As 
previously mentioned, there was some confusion as to whose 
attitude the teachers were describing. Although the 
directions do say " • description of your feelings about 
problem solving ... ,"the researcher noted several 
questions from the experimental teachers as to whose 
attitude it was looking for and the interviews revealed the 
same confusion. During the interviews some teachers said 
they had described their own personal feelings, some had 
described their feelings toward teaching problem solving, 
and some had described their students• attitudes toward 
problem solving. This lack of specificity may have been 
fundamental to the lack of differences found between the 
groups. 
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During the interviews there was a definite difference 
between the groups in the feelings they expressed. The 
experimental teachers all emphasized the importance of 
problem solving for all aspects of life and the intellectual 
as well as social benefits on behalf of the students from 
exposure to learning these skills through the FPSP. The 
control teachers were more vocal in their own personal 
dislike for problem solving, their lack of training in 
teaching problem-solving skills and the primary emphasis for 
problem solving being for only social problems. 
This study has revealed some fundamental differences 
between these groups of teachers. The meaningful use of 
literacy in our classrooms today is of utmost importance and 
this may indicate one way to help our teachers create 
classrooms that foster critical reading, writing and 
thinking. Most teachers involved with this problem-solving 
program commented on the incredible amount of outside 
reading, writing and studying done by the students and 
several mentioned the high level of academic involvement of 
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which they were unaware that their students were capable. 
One even commented about the increased interest by her 
students• parents when they realized their child's interest 
and capability to discuss current, world problems. The only 
complaint repeated by most of the teachers was the heavy 
amount of time demanded of both the students and the 
teachers involved. Several commented how well justified it 
would be to include this program during the school day for 
all the students, rather than as an after school program for 
only a few. 
As we search for ways to help our teachers create 
classrooms that encourage the meaningful use of literacy and 
foster the development of critical thinking, we need to look 
at all types of programs. The area of problem solving is a 
good place to start. Much more research needs to be done to 
more fully explain the relationship between these areas. 
Indeed, this initial study of teachers involved with a 
problem solving program does indicate the importance and the 
positive impact of such a program on the meaningful use of 
literacy in our classrooms. 
These teachers who were involved with a problem-solving 
program did create different classroom environments than the 
teachers who were not involved with such a program. As 
teachers participate in such a program and experience with 
their students the high level of critical and creative 
thinking that is possible, the classroom environments they 
create changes to foster this cognitive growth. Indeed, 
teachers who enjoy thinking at higher levels create 
classrooms that encourage this in their students also. 
These classroom environments encourage much more student 
choice as well as reading and writing that is much broader, 
at a higher level and more meaningful to the students. 
Discussion of Procedures 
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There were several areas of concern regarding the 
results of this study. The researcher noted several 
comments throughout the data collection about the directions 
on the Classroom Environment Scale. These directions say, 
"There are 90 statements in this booklet. They are 
statements about high school and junior high school 
classrooms." The researcher was able to explain to the 
experimental groups that this instrument had also been used 
with elementary teachers, but this was not possible with the 
control group. One teacher from the control group did say 
during the interview this was why she had not answered this 
instrument. The lack of the presence of the researcher may 
also have had an effect of the lack of responses to the 
written question, as previously discussed. 
The difference in grade levels taught by these teachers 
may also be pertinent to the conclusions drawn from this 
study. Most of the teachers in Groups I and II taught 5th, 
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6th, and 7th grades while most of those in Group III taught 
1st-4th grades. Although there was a 2nd and a 4th grade 
teacher in Group I, a 4th grade teacher in Group II, and 2 
5th grade teachers in Group III; overall, the experimental 
groups represented teachers of higher grades. 
The low inter-rater reliablity for the written 
responses may have been due to one of the researcher's 
unfamiliarity with the process of categorizing. The other 
researcher's unfamiliarity with the Future Problem Solving 
Program may have also been a contributing factor. 
Conclusion 
Within the scope and limitations of this study, the 
following conclusion can be drawn: The findings of this 
study do support a difference in the meaningful use of 
literacy and classroom environment between teachers involved 
with a problem solving program and those who are not. The 
findings of this study do not support a difference in the 
attitude toward problem solving between teachers involved 
with a problem solving program and those who are not. 
Recommendations 
Several specific areas are in need of future research. 
More studies need to be done to further examine the 
relationship between the three instruments used for this 
study. Perhaps with more specific instructions as to the 
ownership of the feelings toward problem solving, cl~arer 
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findings could be generated with this instrument and the 
relationship between it and the other two better understood. 
The Use of Literacy Items need to be studied in more detail 
in relation to actual classroom practice. This could be 
accomplished by studying fewer teachers in a more 
qualitative design. The Classroom Environment Scale may 
yield even more specific information if used with a larger 
sample so that the subscales available with this instrument 
could be examined statistically. 
Repeating this study with a larger sample including 
teachers from all areas of the United states would also 
generate more general results, not being limited to this one 
particular area of Texas. It would also be enlightening to 
examine these teachers' students as well. Several different 
problem-solving programs need to be examined as well. Using 
a traditional pre-post design would not allow the study to 
examine the effects over a long period of time, such as was 
possible with this study, but would give more specific 
results on the effect of the program on individual teachers 
who are new to the program. Finally, since many of the 
teachers indicated a concern about the time involved, it 
would be interesting to compare the teachers who are able to 
participate in this type of program during the regular 
school day as opposed to those who conduct it before or 
after school as an extracurricular activity. 
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APPENDIX A 
Use of Literacy Items 
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USE 01' LnERACY 
INSTRUCrJONS: 
ll1e following pair~ of ~tatemcnt~ have been chosen to illnstrnte tcnehcr~· u~e of llterncy 
In the cln~~.room . ll1e purpose of the inventory b to ohtnln 11 clc111cr picture of how 
reading nnd writing nrc nctually used. lndividunl responses to the lJUCstionnairc will be 
anonymou~. 
Please consider the two st:llcments given beside each number. Ask yourself, MWhat do I 
generally do in my cla~sroom this yc;rr rcgmding these contrasr ing positions?" Then 
write the Ieifer on the blank provided that best describes how you would most often 
respond, though exceptions do occur. 
"I\'' rcprcscnls strong ngreement wilh the statemenl on the Jeff. 
"13" represents mild ngreemcnt wilh !he slntemcnt on the left 
"C" indicnles no preference, or that borh slnlementsscetn equally vulid. 
"[)" rcprcscnls mild ngreement with the statement on the right. 
"E" represents strong ngrcement wirh the statement on the right 
A 13 
I. Valid sources of student lnfohnation 
are best found in state·ndopted texts. 
2. The text and I are my students' 
primary source of infonnation. 
3. My students often bring in outside 
sources of printed material pertaining 
to topics of instruction. 
4. I encourage very few or none of my 
students to pnrticipnte in out·of-class, 
non-assigned reading and/or writing 
relevant to topics of Instruction. 
c D E 
Vnlitl sources of student information 
lire best found in a vnricry of printed 
. nullerial: I.e., periodicnls, texts, 
library books. 
. . 
Oral student reports, outside reading 
and small group di~cussions are my 
students' primary source of 
information. 
My students' rcmling~ nrc primarily 
assigned by me. 
: .to· 
I encourage most or all of my 
students to participate In out-of-
cln~s. non·assigned rending ancVor 
writing rclevnntto topics of 
instruction. 
77 
A D 
5. It Is Important for my students to cite 
references other than the text when 
discussing topics or instruction. 
6. The majority of my studcnts'writing 
occurs during test time only. 
7. II is prim~rily my responsibility to 
find reading m~terin l related to topics 
being studied. 
8. Process writing is done primarily by 
journal writing, compositions, poetry, 
and letters. 
9. The topics or my students' writing 
projects are self-selected by my students. 
10. My evaluation of students' writing 
is taken from standardized, 
text-made, or teacher-made objective 
tests. 
II. My primary goal for students' 
reading/writing Is to convey 
content knowledge. 
c 
12. Most of my students' reading/writing _ . _ 
grade Is based on the process and/or the 
content of their w01 k. 
D E 
My students need not cite or cite 
references from our text alone. 
My students engage inn variety or 
graded writing situations. 
ll•e re~ponsibi lity to find rending 
material related to topics being 
studied Is shared by my students 
and I. 
\Vriting Is done primarily by skill 
ellercises, assigned book reports, 
and essays. 
The topics of my students' 
writing projects me assigned 
by me. 
My evaluation of studcnts'writing 
is tnken individually from student 
work and/or from n checklist of 
my clnss objectives. 
My prirnnry goal for students' 
rending/writing is to improve 
rending/writing skills. 
Most of my students' reading/ 
writing grade Is based on their 
final product and/or the grammar 
of their work. 
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Attitude Toward Problem Solving 
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ATTITUDE TOWARD PROBLEM SOLVING 
Below you will rind twelve ( 12) pairs of words. In each pair. one of the words may be a 
better description of your feelings about problem solving than the other. If so. place an 
·x· somewhere near the word that best describes your feelings about problem solving. 
The closer you place the ·x·. the more nearly the word describes your feelings. If your 
feelings lie halfway between the two words. place your mark in the middle space. 
For example. suppose you were given the pair. "pleasant and unpleasant". If YOI! 
· believed that problem solving was somewhat unpleasant, you would mark the pair in the 
following way: · 
PLEASANT _:_:_:_:_:_x_ : _ UNPLEASANT 
If. on the other hand. you thought that problem solving was very pleasant. you would 
mark as follows: · 
PLEASANT _x_:_:_:_:_:_:_ UNPLEASANT 
Finally, if you thought problem solving was somewhat pleasant and somewhat unpleas-
ant.. you would mark like this: 
PLEASANT _:_:_:_x_ :_:_:_ UNPLEASANT 
Please mark these word pairs according to how you feel about 
problem solving: 
EASY 
DIFFICULT 
POSSIBLE 
INTERESTING 
IMPORTANT 
BAD.. 
PLEASING 
SCARY 
USEFUL 
PAINFUL 
FRUSTRATING 
ACTIVE 
.. . . . .. . 
--·--·--·-·- · -·--
__ : __ :_:_:_:_: __ 
.. . . .. . . 
--·--·--·-·-·-·--
.. . . . . . 
--·--·-·-·-·--·--
.. . . . . . 
--·--·-·-·-·-· --
. . . . .. ... -: 
--·--·-·-·-·--·--
. .. . . . . 
--·--·-·-·-·-·--
. . . . . . 
--·--·--·-·-·-·--
. . . . . . 
--·--·--·- ·-·-·--
. . . . . . 
--·--·--·-·-·-·--
. . . . . .. 
--·--·--·- ·-·-·--
. . . . .. . 
--·--·-·-·-·-·--
HARD 
FUN 
NOT POSSIBLE 
BORING 
NOT IMPORT ANT 
GOOD 
ANNOYING 
FRIENDLY 
NOT USEFUL 
PLEASURABLE 
SATISFYING 
PASSIVE 
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APPENDIX C 
Written Response 
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Please describe the best example of the meaningful use of 
literacy in a problem-solving situation by your students 
this year. Please elaborate on the details you feel are 
most important and your reasons for choosing this example. 
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APPENDIX D 
Interview Questions 
83 
Each question will be asked in an open-ended manner, using 
the extra questions as prompts after the teacher has 
responded or is unsure of what the question is asking. 
84 
1. Please give me your reactions to each scale you answered 
previously (the Use of Literacy Items, the Classroom 
Environment Scale, and the Attitude Toward Problem Solving 
Scale). 
How did you feel while taking it? 
What did you feel it was asking you? 
2. Please elaborate on your written response. 
How do you define "meaningful use of literacy" and 
"problem-solving situtation?" 
3. What has most strongly affected your use of literacy in 
the classroom and how? 
What has most strongly affected your classroom 
environment and how? 
What has most strongly affected your attitude toward 
problem solving and how? 
